Observations on Fossil Plants from the Devonian of Eastern North America. V. Hyenia banksii, Sp. Nov. by Arnold, Chester A.
CONTRIBUTIONS F'ROM THE MUSEUM OF PAI;EONTOLOGY 
UNIVERSITY OF MICHIGAN 
VOL VI, No. 3, pp. 63-57 (1 PI.) OCIOBEB 1,1941 
OBSERVATIONS ON FOSSIL PLANTS FROM 
THE DEVONIAN OF EASTERN 
NORTH AMERICA 
V .  RYENIA B A N K N I ,  SP. NOV. 
BY 
CHESTER A. ARNOLD 
UNIVERSITY OF MICHIGAN PRESS 
ANN ARBOR 
CONTRIBUTIONS FROM THE MUSEUM OF PALEONTOLOGY 
UNIVERSITY OF MICHIGAN 
Editor: EUGENE S. MCCARTNEY 
The series of contributions from the Museum of Paleontology 
was inaugurated to  provide a medium for the publication of papers 
based entirely or principally upon the collections in the Museum. 
When the number of pages issued is sufficient to make a volume, 
a title-page and a table of contents will be sent to libraries on the 
mailing list, and also to  individuals upon request. Correspondence 
should be directed to the University of Michigan Press. 
A list of the separate papers in Volumes 11-V will be sent upon 
request. 
VOL. I. The Stratigraphy and Fauna of the Hackberry Stage of 
the Upper Devonian, by C. L. Fenton and M. A. Fenton. 
Pages xi + 260. Cloth. $2.75. 
VOL. 11. Fourteen papers. Pages ix + 240. Cloth. $3.00. 
Parts sold separately in paper covers. 
VOL. 111. Thirteen papers. Pages viii + 275. Cloth. $3.50. 
Parts sold separately in paper covers. 
VOL. IV. Eighteen papers. Pages viii + 295. Cloth. $3.50. 
Parts sold separately in paper covers. 
VOL. V. Twelve papers. Pages viii + 318. Cloth. $3.50. 
Parts sold separately in paper covers. 
VOLUME VI 
1. A Nearly Complete Turtle Skeleton from the Upper Cretaceous 
of Montana, by E. C. Case. Pages 1-19, with 18 figures. 
Price $.40. 
a. Lepidodendron Johnsonii, sp. nov., from the Lower Pennsyl- 
vanian of Central Colorado, by Chester A. Arnold. Pages 
91-52, with 11 plates and 4 text figures. Price $.60. 
3. Observations on Fossil Plants from the Devonian of Eastern 
North America. V. Hyenia Banksii, sp. nov., by Chester A. 
Arnold. Pages 53-57, with 1 plate. Price $20. 
4. Some Paleozoic Plants from Central Colorado and Their Strati- 
graphic Significance, by Chester A. Arnold. Pages 59-70, 
with 3 plates. Price $35. 
5. An Interpretation of the Skull of Buettneria, with Special Ref- 
erence to the Cartilages and Soft Parts, by John Andrew 
Wilson. Pages 71-111, with 14 text figures. Price $.60. 
VOL. VI, NO. 3, pp. 53-57 (1 pl.) OC~OBEE 1, 1941 
OBSERVATIONS ON FOSSIL PLANTS FROM 
THE DEVONIAN OF EASTERN 
NORTH AMERICA 
V .  HYENIA BANKSII,  SP. NOV. 
By CHESTER A. ARNOLD 
T HE material on which the following account is based was secured during the summer of 1940 approximately one mile 
southeast of the summit of Mount Peter on Highway No. 17a, be- 
tween Greenwood Lake and Warwick, Orange County, New York, 
about four miles from Warwick. At this place the plant-bearing 
formation is exposed along the west side of the road. The strata 
are tilted to a nearly vertical position and consist of hard coarse 
sandstone and shale lenses, the latter containing the plants. 
Quartz veins are abundant throughout the beds. The shale is 
slightly metamorphosed and has developed a slaty cleavage, with 
the result that the plant tissue has become reduced to a very thin 
film of minutely checked anthracitic substance showing only a 
little structural detail. 
The plant-bearing bed in question appears to belong to the 
Bellvale sandstone member of the Hamilton group. No data are 
readily available on the stratigraphy at  this particular locality, 
but for the Green Pond Mountain syncline in New Jersey, where 
the Bellvale is exposed, Willard (4, p. 262) gives the following 
sequence : 
Catskill continental facies 
Skunnemunk conglomerate 





Kanouse sandstone and conglomerate 
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Willard assigns the Bellvale sandstone to the Marcellus, but 
admits the possibility of its belonging to the lower Skaneateles, 
and the underlying elastic sediments are usually believed equivalent 
to the Onondaga limestone. The Bellvale is overlain conformably 
by the Skunnemunk conglomerate. Occurring as it does a t  or 
slightly below the middle of the Middle Devonian, it is roughly 
contemporaneous with the Honseler Schichten of Germany and the 
plant-bearing Middle Devonian strata of western Norway, both 
of which have yielded Hyenia. Also, the sediments were probably 
deposited within the time interval represented by the Middle Old 
Red Sandstone of Scotland, which contains the Rhynia flora. The 
Bellvale is, therefore, among the oldest plant-bearing beds in 
eastern North America. 
Although the present account is concerned principally with 
remains of Hyenia, a few other plants worthy of brief mention 
are known in the Bellvale sandstone. There are occasional broad 
leaflike organs referable to either Archaeopteris obtusa or Psygmo- 
phyllum Kolderupi. Archaeopteris is mainly an Upper Devonian 
type, but A. obtusa is not readily distinguishable from Ps. Kok 
derupi, which occurs with Hyenia in the Middle Devonian of 
Norway (Nathorst, 1915). A few curled branchlet tips resemble 
those of either Psilophyton or Aneurophyton. Assignment to the , 
latter genus seems preferable because of the widespread occurrence 
of Aneurophyton and the rarity of Psilophyton in eastern New York. 
In Germany Aneurophyton occurs with Hyenia in the upper Middle 
Devonian Honseler Schichten, and in eastern New York it ranges 
throughout the Hamilton group and into the Portage of the Upper 
Devonian. There are remains of undescribed lycopods and large 
branched stems of undetermined affinity. In its entirety the plant 
assemblage is rather typical of the Middle Devonian. 
So far as we know at present, Hyenia occurs only in the Middle 
Devonian. The genus was first described from western Norway 
(Nathorst, 1915), but until further discoveries were made in 
Germany (Krausel and Weyland, 1926, 1932) nothing was known 
of its fructifications, and little of its habit. It is now regarded as a 
primitive member of the sphenopsid complex, and is assigned to the 
Protoarticulatae. Previous reports of its existence inNorth America 
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have been based on a few rather poorly preserved stems from 
Gilboa, New York, which have been identilied by some as Hyenia, 
but by others as Protolepidodendron. The discovery, however, of 
unquestionable Hyenia remains in the Bellvale sandstone strength- 
ens the likelihood of its occurrence a t  Gilboa. 
The specimen described here consists of a short length of an 
upright leafy stem bearing two branches (Pl. I, Fig. 1). For rea- 
sons to be explained i t  is assigned to a new species, and is diagnosed 
as follows: 
Hyenia Banksii, sp. nov. 
(Pl. I, Figs. 1-3) 
Stems slender, 1 4  mm. broad, branched. Leaves 7-11 mm. 
long, usually two- but sometimes three-forked, 0.5 mm. broad, 
attached in whorls a t  intervals of 8 mrn. along the stem. 
The fructifications, anatomy, and basal parts are unknown. 
The species is named after Harlan P. Banks, who discovered the 
specimen. 
The upright stem bearing the two lateral branches is 5.5 cm. 
long and about 0.5 cm. in diameter. Neither the basal nor the 
terminal parts are present. Both branches depart at the same 
level. Krausel and Weyland (1932) have shown that in H. elegans 
the upright stems arise from a horizontal rhizome. In  our speci- 
men, however, the thicker stem portion cannot be interpreted as a 
rhizome because i t  is leaf-bearing (Pl. I, Fig. 1). Moreover, there 
is evidence of the attachment of branches on the opposite side 
from those shown, although they are not present in the figure. 
The attachment of the two branches a t  the same level may be seen 
in Figures 2 and 3 on Plate I. These figures represent the counter- 
part of the specimen in Figure 1. Figure 2 illustrates the attach- 
ment of the upper branch, and Figure 3 shows the same slab after 
removal of a fragment of shale matrix to reveal the attachment of 
the lower branch a t  approximately the same level. This manner 
of branching appears to be slightly different from that of either 
H. sphenophylloides or H. elegans, and is believed to characterize 
the new species. Probably the upright stem portion of H. Banksii 
was itself attached to an underground rhizome, as in H. elegam. 
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However, the axes of the German species are described as sparsely 
branched, and in this respect H .  Banksii seems different from it. 
The leaves of H .  Banksii are smaller than those of the European 
species. There is no evidence that any of them were more than 
three-forked, and most of them show only a single division. In 
this way they resemble those of H. sphenophylloides rather than 
H .  elegans, in which they are frequently many-forked, after the 
manner of Asterocalamites. In agreement with the smaller leaves, 
the branches of H. Banksii are also smaller, and the intervals 
between adjacent whorls are proportionally shorter. The plant 
therefore presented a h e r  and more delicate aspect, even though 
it might have been larger in over-all dimensions. The number 
of leaves per whorl cannot be determined because the stems show 
none of the original surface markings. The leaves appear to have 
been stiff bristly structures, which probably remained attached 
during the life of the plant. 
Although the fructifications and some other important diag- 
nostic features are absent there remains, nevertheless, ample 
reason for setting the Bellvale sandstone plant apart from the 
European forms as a distinct species. H. sphenophylloides and 
H .  elegans are much alike, and the justification for naming the 
latter must be sought more in the completeness of the remains 
than in any clearly recognizable differences. The dimensions of the 
leaves and the stem parts are similar. 
No positive opinion can be expressed on the exact determina- 
tion of the supposed Hyenia material from Gilboa because only one 
poorly preserved fragment is a t  hand for examination. In  size, 
however, it agrees more with H .  sphenophylloides and H .  elegans 
than with H .  Banksii. I t  has a stem about 5 mm. broad, which is 
unbranched. The leaves are quite long, one measuring 3 cm. This 
particular one is forked beyond the middle. 
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EXPLANATION OF PLATE I 
Hyenia Banksii Arnold, sp. nov. 
Specimens from locality and horizon described in text. 
No. 21749, U. M. Holotype 
FIG. 1. Portion of upright stem bearing two branches. X 1 
FIG. 2. Counterpart of specimen in Figure 1, showing attachment of upper- 
most branch. Slightly enlarged 
FIG. 3. Same slab as in Figure 2, after removal of a fragment of matrix to 
show attachment of lower branch. Slightly enlarged 
PLATE I 



